Abstract: The intention of this paper is consecrated to make known a mathematical model of magnetic response of a two layered earth model with a positively skewed bulge conductivity. The conductivity of ground is a function of depth. Integral expressions are applied, and the Taylor-series expansion and approximation are employed to discover the solution of the homogeneous differential equation. Numerical solutions are computed to present the conduct of the magnetic field graphically. The responses of magnetic field show some significance happened as a result of the depth and a positively skewed bulge conductivity ground profile.
Introduction
In geophysical exploration, the magnetometric resistivity is opted to be one of the most utilized methods. The procedure is found upon the estimation of url: www.acadpubl.eu a low level and low frequency magnetic fields connected with a non inductive current flow from the electrodes in the ground. Yooyuanyong and Sripanya [8] obtained and performed the solution of the steady state magnetic field caused a DC current source in three types of heterogeneous earth models. Chen and Oldenburg [3] acquired the magnetic field directly from solving a boundary value problems which was related to the approach used by Edward. Chaladgarn and Yooyuanyong [10] derived a mathematical model of magnetometric resistivity sounding for a conductive host with a bulge overburden.
In this paper, we acquaint a mathematical model and methods for studying the structure of the earth which has a two layered conductive model. We consider the ground having the conductivity which is presented by σ o (z) = (σ 0 + z)e −bz , 0 ≤ z ≤ d, where σ 0 is a positive constant, b is constant, d is the thickness of overburden. The conductivity of host medium is a constant denoted by σ h (z) = σ 0 , z ≥ d, on the second layer. The conductivity profile in this research is unlike from the models used by Chen and Oldenburg [3] and Chaladgarn and Yooyuanyong [10] .
Derivation and Solution of Magnetic Field
The general steady state Maxwell's equation in the frequency domain [3] can be used to define the magnetic field for this problem particularly
and
Where ⇀ E is the vector electric field, ⇀ H is the vector magnetic field, σ is the conductivity of the medium in Siemens per meter (S/m) which is supposed just to be a function of z, and ∇ is the del operator. By getting rid of ⇀ E from the above equations and leading to get
It can be shown in a cylindrical coordinates (r, φ, z) as
Where H r , H φ , H z are the components of ⇀ H inê r ,ê φ ,ê z directions, respectively.
Since the problem is axisymmetric, and ⇀ H has only the azimuthal component in cylindrical coordinates. We use H to symbolize the azimuthal component H φ in the following derivations. By simplifying equation (4) , this leads to
Where σ is a function of the depth z which is provided by σ(z). The Hankel transform [4] is acquainted and defined bỹ
Where J 1 is the Bessel function of the first kind of order one, and λ is the Hankel variable. Applying the transformation to equation (5), we derive
Because the electrode is in the overburden which the end of the electrode is placed at z = d so that a magnetic field will be isolated into two parts. The magnetic field is come from the ground layer that can be explained by the general solutions of equation (8) and the magnetic field arising from probe sources H, which is only one element. It can be interpreted by the Ampere's law [8] as
Where I is the current at the probe on the ground surface. Equation (6) yields
By applying the inverse Hankel transform to the solution of equation (8), we have the magnetic fields in each layer which satisfies the following boundary conditions [1, 7] .
1. The vertical component of the current density must be zero at the ground surface(z = 0),
where E r 1 is the vertical component of the electric field in overburden.
2. The azimuthal component of the magnetic field have to be continuous on each of the boundary planes in the earth,
Where H 1 and H 2 are magnetic field in the first and second layer, in the order.
3. The radial component of the electric field which is given by E r and have to be continuous on each of the boundary planes in the earth,
Where E r 1 is the radial component of the electric fields in the first layer, and E r 2 is the radial component of the electric fields in the second layer. To find out the radial and vertical component of the electric field associated with the azimuthal of the magnetic field, we expand equation (2) and obtain [10] 
Equation (6) can be applied and directed to
For this geometric model, a two-layered earth model is studied which the interface between the layers is a plane collimate to the ground surface. A point source of direct current I is placed into the overburden for which the tip of the electrode is located at z = d. The first layer, the conductivity of overburden is presented by σ o (z) = (σ 0 + z)e −bz , 0 ≤ z ≤ d, where σ 0 is a positive constant, b is constant, d is the thickness of overburden. The conductivity of host medium is a constant denoted by σ h (z) = σ 0 , z ≥ d, on the second layer. By substituting σ o (z) and σ h (z) into equation (8), we derive the magnetic fields in overburden and conductive host medium as
and The solution of the homogenous differential equation (15) can be solved by using the Taylor-series method, and the auxiliary equation can be applied to find the solution of equation (16). Hence, we havẽ
Where A 11 , A 12 , B 11 and B 12 are arbitrary constants which can be determined by using the boundary conditions. As z → ∞, we require B 12 = 0 and equation (18) becomesH
We make use of the first boundary condition into equation (9), we get For the reason that σ 1 (z) and r are not zero , then
or
As r > 0, then H 1 (r, z) = 0 and
Accordingly,
Since no electric current across at the air-earth interface, that is I = 0, hence
At z = 0, we gain A 11 = 0. By using the second boundary condition, we attain
This follows,
By making use of the third second boundary condition, we obtain
Therefore,
. 
.
Consequently, by using the inverse Hankel transforms, the magnetic fields in overburden and conductive host medium can be described, in the order, as
where κ 
Summing-up and Approaching Work
In this work, we give the method to study the structure of the earth by constructing a mathematical model. We consider a two layered earth model having a positively skewed bulge conductivity profile on the first layer which is given by and conduce to zero as we anticipated. It is resulted not only by the depth z but also by a positively skewed bulge conductivity. We noticed that the differences of the curves shown in figures are relied on the variation of conductivity. In order to find the proper values for all the parameters in this model, the inverse problem is required for a further study, and the optimization will be our alternative.
